ute to the production of hemoglobin.
There is always a strong temptation to associate closely chlorophyll and hemoglobin because of the close likeness in chemical structure.
Therefore one is tempted to assume that all animals can utilize chlorophyll to build hemoglobin in anemia. This is probably true in the herbivora but as certainly is not true in dogs . It would seem likely that dogs, rats and pigs being omnivorous would be much alike in these anemia reactions and Pro bably more closely resemble the human animal but one must not be too hasty to assume invariably similar reactions to various conditions on the part of these animals and humans.
The recent work of Minot and Murphy (1926) will stimulate the necessary wide studies of human clinical anemias under controlled conditions and we can then study various differences between the reaction in human and animal anemias.
It need not be stressed that human anemias are all too frequently complicated by a variety of factors-infection, tumors, nephritis, etc.
Another important difference in these varied experimental anemias is the method of anemia prodwtion:
anemia produced by diet, by poisons destroying hemoglobin, by injury of the marrow or lastly by simple hemorrhage.
It would seem that simple hemorrhage would give the very simplest form of anemia and for this reason we have employed this method. Dogs will also permit of accurate measurement of the circulating hemoglobin as well as the hemoglobin removed by unit bleedings and in these important features are infinitely more satisfactory than rats. It is obviously difficult in the present state of our knowledge to make correct interpretation of the various interesting differences in the group of nutritional anemias as compared with less complicated secondary anemias due to bleeding. Nevertheless such attempts are being made with no great benefit to the clarity of the subject as presented in current literature.
METHODS.
This important subject is covered in the preceding paper and others of this series. The solutions of iron salts were added each day to 50 grams salmon bread which was fed separately just before the daily feeding of the remaining diet mixture.
EXPERIMENTAL
OBSERVATIONS.
We wish to refer to the other published experiments in this series Robscheit-Robbins, 1925, 1927) which give many data on iron feeding (Blaud's pills) and a discussion of the iron content of various organs used in diet mixtures. We have performed other experiments similar to those recorded below but space will not permit the publication of these other data which confirm the published statements.
In table 111 are three experiments in which daily amounts of ferric citrate or chloride corresponding to the iron content of about 300 grams of fresh spleen were added to the standard anemia ration.
It will be seen that the dogs produced an excess of 10 to 25 grams of hemoglobin per 2-week period above control levels due to these small doses of iron.
We may or hemoglobin indices. Dog 21-67 had been splenectomized many months previously but we observe no differences between these dogs and normal controls in our anemia experiments. Evidently the compensation for spleen removal is complete and perfect. In table 112 are two experiments in which ferric chloride is given before and during the pig kidney feeding and we observe a very interesting summa-tion of influences.
The first experiment (dog 24-22) shows a fore period with small daily doses of ferric chloride similar to the experiments in table 111. This particular dog illustrates a negative reaction to iron feeding. During the next two weeks of kidney plus iron we see an unusually large output of new hemoglobin and red cells, a total of about 80 grams per 2-week period over the control levels. We also note a distinct increase in hemoglobin and color indices during and just after the combined iron and kidney diet. This may indicate a more rapid production of hemoglobin than of stroma with consequent higher saturation of stroma by the hemoglobin.
The second experiment of table 112 is even more interesting as in this dog the fore period of iron feeding shows some increase of hemoglobin above the control level-about 20 grams per 2-week period as noted in table 111. There is a control bread fore period in which there is a slight "carry over" from a preceding favorable diet period of raw meat. The combined kidney and iron diet gives a large increase of about 60 grams hemoglobin per 2-week period above the control level. Too much blood was removed in the first week of the after period and the hemoglobin level reduced about 10 points below the average.
Allowance of 20 grams is made for this in our estimate of 60 grams hemoglobin production.
This experiment also shows a definite increase in the hemoglobin and color indices on the last week of combined kidney and iron feeding.
Two experiments in table 113 show that heavy iron feeding may have an effect on the hemoglobin production but the subsequent diet periods of liver or kidney plus iron show the expected increase due to liver or kidney plus the increase due to iron in fore periods.
This would seem to weaken the argu .ment that some or much of the organ feeding reactions are due to the iron content.
It will be noted further that this dosage of iron citrate is about 10 times the amount contained in the liver diet so that a very large excess is present and the addition from the iron contained in the liver is scarcely capable of further influencing hemoglobin regeneration.
The first experiment in table 113-dog 24-46 shows a normal control fore period and a very considerable hemoglobin increase due to large doses of ferric citrate-an output per 2-week period of about 45 grams hemoglobin above the control level. When pig liver, 300 grams per day, is added to the ration rich in ferric citrate we observe a truly remarkable reaction-a summation of influences and an output including ' week after period of about 120 grams hemoglobin carry over ' per &week ' in the period first over the control level. We note also a definite rise in the hemoglobin in .dex and color index which return to the usual anemia level about the third week of the control after period.
The second experiment in table 113 is practically identical in all respects. The iron citrate exerts a little less influence in the fore period causing an excess production per Z-week period of about 30 grams hemoglobin above control level, the pig kidney plus heavy iron feeding of the next two weeks causing the extraordinary total of about 140 grams of hemoglobin over and above the control level when we include the "carry over" into the first two weeks control after period. There is also an increase in the hemoglobin and color indices during this period of maximum hemoglobin production indicating presumably a more rapid production of hemoglobin than of stroma during these particular periods. There is a decrease in the level of the plasma volume during this period of very active and continued bleeding which is not surprising.
DISCUSSION. It is clear that in severe experimental anemia small amounts of ferric chloride or citrate corresponding to the iron content of spleen fed in usual diets do actually influence the regeneration of new hemoglobin and red cells. One may choose to attribute a part of the spleen diet response to the contained iron.
But it is also clear that a dog placed on a diet with iron salt may or may not respond with an increase in new hemoglobin and red cell output (table  112) . This probably depends on an actual iron shortage which may be present or absent. Addition of pig kidney or liver to this ration rich in iron salts will cause the expected increase due to the kidney or liver and this increase is superimposed on the level of the iron diet. Both diets influence the production of hemoglobin and these influences are combined with resultant summation (table 113 ). It is rare in our experience to find entirely separate factors influencing hemoglobin regeneration which can be combined with complete summation of the two effects.
SUMMARY
Small amounts of iron salts added to the diet may or may not cause an increase in blood hemoglobin output above control periods. This may depend on the existence in the experimental animal of an actual iron shortage or deficiency or salt unbalance.
Large or small doses of iron salts may cause an increased production of blood hemoglobin but a continuing diet period of similar iron feeding plus a diet of liver or kidney will show the sum of the two expected reactionsthe reaction of the iron feeding plus the reaction expected from the liver or kidney diet (table 113) . We record this interesting summation of physiological effect of iron salts plus kidney or liver feeding. This lends little support to the argument that much of the favorable influence of organ feeding upon hemoglobin regeneration is due to the iron contained in the liver or kidney.
